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Abstract 
This paper presents a new method of using TRIZ methodology for the validation of the corrective permanent action during 
complaints in completion of the 8D Report in the automotive industry. This article focuses on complaints which appear in the 
development phase. If during the production, specific methodologies regarding the complaints management for control and 
analysis are defined, then in the development phase these become more sensitive. Therefore a new method of using TRIZ in 
validation of the corrective permanent actions, before being implemented on the product, is proposed. 
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1. Introduction in complaints management 
In the Automotive industry the complaint management comprises claims administration during the production 
and development phases which are submitted by the customer when the purchased parts failed. 
This article focuses on complaints which appear in the development phase. If during production specific 
methodologies regarding complaint management for control and analysis are defined, then in the development phase 
these become more sensitive. The impact of complaints during production of series can have a high impact on costs. 
In the development phase the problems are sometimes treated superficially and after that, in production, they can 
generate large costs (E.g. According to safecar.com Takata shall recall around 34 million of the cars for airbags 
inflators) (www.safercar.gov). 
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Usually the complaints in the automotive industry can rise from three different directions, no matter if the product 
comes from the development phase or from series production: customer complaints, internal complaints and sub-
supplier complaints. 
ISO 10002:2004 is an international standard regarding Quality management – Customer satisfaction for 
complaints handling in organizations, which defines the complaint as an “expression of dissatisfaction made to an 
organization, related to its product, or the complaints-handling process itself, where a response or resolution is 
explicitly or implicitly expected” (ISO10002:2004). 
Beside the assessed activities during the Request for Quotation (RfQ), like customer requirements analysis, 
profitability calculation, feasibility study analyze, but also deliveries of the samples during prototyping, pre-series 
and series, are negotiated. The samples delivered to the customer in the development phase will have the 
functionalities requested for the specific milestone implemented. The complaints could appear in each phase of the 
product development as shown in Fig. 1.  
 
Fig. 1. Customer complaints in the development phase 
In the development phase no warranty complaints or 0 km relevant ppm complaints can occur. The only 
complaints that can occur are those in development. In this case, the claimed product comes from the sample shop, 
the costs for creating these are high and they are produced in limited series. 
A very important fact comprised in these complaints is that if defects are discovered at the client part, usually 
these are not reported as relevant ppm for the company that has produced the samples. The client deliverables start 
with the concept developed according to the requirements which have implemented functionalities and continues 
with the executed pre-tests that were negotiated from the quotation and pre-development phase.  
The client complaint in the development phase as presented in Fig. 2 follow almost a similar flow as those in 
series production. After an internal release for each sample occurs (after concept/design release), the samples are 
delivered to the customer with a test report. In case that a complex product is in discussion, product that contains 
also software, a system test report is sent. This one comprises the results of tested software functionalities and the 
tested samples include all changes requested by the customer. 
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Fig. 2. Complaints flow in development phase 
When the client discovers a development failure, the reaction time is very quick due to the fact that future effects 
are taken into consideration, effects that can affect the series production. In the development phase, the claimed part 
is analyzed according to internal methodologies and in most of the times an 8D Report, report requested by 
costumer, is completed, in order to verify the root cause and the corrective and permanent actions. According to 
Juran and Godfrey, the costumer claims of the automotive industry can be classified in following categories: 
x Safety – defects that can affect the passengers life, problems that can affect the primary functionalities of the 
vehicle, for example the breaks, acceleration, airbags functionality, etc. 
x Primary functionalities – the component failure can lead to an inoperative vehicle, but do not affect the passenger 
life, for example the malfunction of the comfort features (interior lights), break noises, missing injections 
material, missing paint, wrong color, etc. 
x The functionalities are not affected, they present differences or minor defects as: wrong position of label, rust, 
crooked sewing, etc. (Juran and Godfrey, 1998). 
In the development phase all mentioned categories are taken into account and are used in order to create 
complaints to the client. In the same phase all complained related requirements that are comprised in the contract are 
analyzed. PM BOOK says that “claims are documented, processed, monitored, and managed throughout the contract 
life cycle, usually in accordance with the terms of the contract” (Project Management Institute, 2013). There also 
exist cases in which some complaints are rejected because when reproducing these, it was shown that these defects 
were generated by the client. (E.g. product was dropped down, assembly conditions not respected, etc.). 
The process of analyzing and resolving problems with help of 8D (Eight disciplines) Report is one of the most 
required reports by the most of the clients that are named at global level as Original Equipment Manufacturer 
(OEM). The 8D Report “is a standard defined by the VDA for documenting the problem-solving process, it is 
divided into separate sections which also represent a sequence of steps to be followed, as soon as a problem 
becomes apparent, in order to find prompt and comprehensive solution to the problem” (Verband der 
Automobilindustrie, 2009). In the same way as the 8D Report is required to be filled in the series production, it is 
also required to be filled in the development phase for the defective parts. 
The 8D Report was developed by the Ford Motor Company and according to Matthew A. Barssalou the 8D 
Report “provide a structure that requires immediate actions and preventive actions to be carried out, is a method for 
addressing and investigating quality failures” (Barsalou, 2015). This report is required to be filled and sent by client 
in a predetermined time. The 8D report comprise next steps: 
x D1: Team members – the team who participate in the analysis. 
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x D2: Problem description – description of the problem containing as much detail as possible, like who complains, 
what happened, when the problem occured and where. 
x D3: Interim containment actions – in this step immediate actions are defined, in order to secure the customer until 
the permanent corrective actions are implemented, the problem is isolated (E.g. the stock is controlled, supra 
control if needed, etc). 
x D4: Root cause analysis – in this step the root causes are described and are verified by analysis, testing, 
reproducing the failure. In this step following questions should be answered: Why the failure occurred? And why 
the failure was not detected? 
x D5: Implement permanent corrective actions – the actions which can eliminate definitely the root cause of the 
problem are described; in this step design or process change may occur. The problem should be solved here and 
no other undesired side effects should appear. 
x D6: Validate permanent actions – verify/prove that the implemented actions have eliminated the failures and the 
product is secured. 
x D7: Prevent reoccurrence of the problem – this step verifies if the implemented actions should be also 
implemented in other similar areas or potentially affected. 
x D8:  Team recognition – the effort of the team is recognized, sharing of experience with other colleagues, 
departments, areas, etc. 
In the development phase the main focus should be oriented in doing a validation that responses to the needs with 
a quick and efficient improvement based on steps D4, D5, D6. These steps can be improved applying the TRIZ 
methodology in 8D Report. 
2. The proposed TRIZ validation methodology  
2.1. Defining the problem 
To define the problem, it has to be well understood. Definition of the problem means to create a real statement 
and not an intuition of the possible problem for solving the root cause. The problem can be defined also according to 
Savransky as a difference between actual situation and wished situation (Savransky, 2000). In defining it, a 
dependence is given by the space. A precise defined problem will lead to obtain precise and efficient solutions. The 
solution defined by the space is determined by the acceptability of the right solution for the right problem, with right 
time and quality. 
Following the experience accumulated in the development phase, the occurred problems are not all the time 
solved with the most optimal solutions. Solving problems according to Altshuller should respect different levels of 
the defined problem, depending on the relevance of the problem (a mechanical issue should be solved with 
mechanical means). Many issues are solved with another level than required and can lead to find short term 
solutions (Altshuller, 1998). 
For a technical and practical expression, a complaint example was taken, namely sealing test failed, due to a 
technical issue. 
Because of these situations, in the 8D Report, corrective permanent actions are taken and implemented without a 
previous validation of them. In the proposed methodology, before implementing the actions, these are validated with 
help of TRIZ methodology. 
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2.2. Defining the methodology  
After receiving a complaint, the client is that one that requires the 8D Report to be filled with the implemented 
corrective and permanent actions. In the development phase these actions are most of the time related to product 
changes. A modification in design starts with requirements update/changes to validation through test. The method 
proposed for intermediate validation of the corrective permanent actions comprises following steps:  
2.2.1. Identification of the process 
In this step the process is defined, in which this method is applied. The proposed principle is applicable during 
the whole process development lifecycle. For a better understanding of the development process, in Fig.3 the 
activities dependencies process flow are shown. This shows the interactions of the activities from mechanical design 
dependences that lead to a functional analysis of the product. Through these all critical activities that are validated 
by dependent activities are reflected (E.g. The process steps are integrated into prototyping control plan, samples are 
validated by the tests, etc). 
In the presented sealing problem, the product is a sample produced for design test validation. The sample itself is 
obtained in the sample shop and the process flow is similar with the production concept (still under development). 
The sample failed after it was tested in the laboratory with the sealing test, according to the customer requirements. 
 
Fig. 3. Example of the activities dependencies in the development phase 
According to Clyde M. Creveling and others, the product development process covers the project planning and 
keeps under control the timing of the work product with a named responsible and is based on an adaptable structure 
of the development phases and gates (Creveling and others, 2003). In the development process the activities between 
disciplines are interconnected. The integration of the whole activities in the development include collaborative 
methods and strategies. One of the challenges is the collaborative concept of the product development for planning 
and preparation of the activities during phases (Hirz and others, 2013). 
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2.2.2. TRIZ Methodology 
With help of TRIZ methodology the step D6 of the 8D Report will be validated for the specified problem, for the 
seal failure. During the testing, the product was failed. For the analysis the customer required to provide similar 
information as requested by 8D Report.  
During the test, the product should have a normal behavior of functionalities, but the connection with the part 
was lost. After the customer requested 8D Report for the failed test, the analysis was started and the root cause is 
found. It is the failed sealing. As shown in Fig. 4 the test failed because the housing seal glue did not stick well to 
protect against water entering into the product. 
 
 
Fig. 4. Gluing failure 
After the corrective actions were defined, the identification of the technical and physical contradictions was 
performed using the TRIZ matrix. To ensure the sealing between the housing and the cover the following 
contradiction can be defined: “The glue should stick the housing with cover against entering water, but for testing 
the pull-out force (by removing the cover from housing of the product) a slight and uniform unstick should be 
ensured”. Applying TRIZ on the contradiction, several solutions were generated. 
3. The results of  the TRIZ Validation Methodology 
3.1. The application of the methodology 
For ensuring an adherence of the glue according to the client requirements, all important data regarding the 
realization process of the product in the sample shop was taken into consideration, for example: position of the 
housing on the fixture, position of the needle tip when the glue on the housing is disposed, quantity of the disposed 
glue, symmetry of cover versus housing, glue parameters, homogeneity. Also the testing requirements and 
parameters were taken into consideration as follows: pressure under water, ensure product functionality by original 
connector as used by the customer and pull-out force. After the problem was described, the contradiction on design 
was identified. The ideal final result presented in Fig. 5 comprises the useful and harmful function and costs.  
 
Fig. 5. Ideal Final Result 
The contradiction Matrix, used to identify the parameters of the contradiction with improving parameter and 
worsening parameter, is shown in Fig. 6. 
In TRIZ methodology, one of the key terms is the technical contradiction, which “represents two contradictory 
properties of a technical system: improving one part or property of a machine automatically changes another 
property for the worse” (Livotov, 2008) and in this methodology “a problem is solved only if a technical 
contradiction is recognized and eliminated” (Livotov, 2008). 
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Fig. 6. Part of Contradiction Matrix according to Genrich Altshuller. 
The chosen feature for improvement is the adhesion against water strength and the worsening feature is the pull-
out force. When the problem was moved from the specific domain to the general domain, the features (14 – 10) were 
obtained.  
3.2. A model of the final solution 
The model of the final solution with implementation of the additional step of 8D Report, which integrate TRIZ 
Validation, is presented in Fig.7.  
For validation of the corrective actions, solutions based on the TRIZ principles were generated: 10 – Preliminary 
Action, 18 – Mechanical Vibration, 3 – Local Quality and 14 – Spheroidality-Curvature. 
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Fig. 7. New method with corrective actions confirmed by using TRIZ Validation. 
With the help of the TRIZ, the best solution was chosen. The corrective permanent actions were implemented on 
the design of the process gluing and of the product. Later, the validation of the implemented actions were proofed by 
the Delta Design Validation Tests. The product passed the test and the design was validated. 
4. Conclusions 
In this paper, the method proposed for validation of the possible corrective action, method used before a decision 
is taken in order to decide if the design (of the product or of the process) should be modified, offers the next 
advantages: 
x Gives a quick confirmation for the development team of the corrective permanent actions through recognition 
and elimination of the contradictions; 
x Opens “new ways” of the technical solutions not seen until TRIZ is applied; 
x Generates many solutions from which the best one can be chosen; 
x Using TRIZ,  a structural problem solving method is adopted and can be applied with success during the product 
life cycle; 
x Offers the creativity for the analysis team through the 40 principles; 
x TRIZ has no limitation and increases the speed and value of the development. 
Applying the new method of treating the complaint from the customer, the response time was improved. The 
decisions on what to modify and what not were taken in a short time, but not implemented before these were 
validated in order to see if they are technical feasible. 
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